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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide an induction coupled plasma 
etching device in which continuous treatment can be carried out stably. 
SOLUTION: A shield plate 24 is provided in a reaction tube 14 in order 
to divide conductive reaction products adhering on the inner surface of 
the reaction tube 14 along the vertical direction of a coil antenna 23. A 
high frequency window is formed by dividing the reaction products and 
high frequency power is supplied efficiently from the coil antenna 23 into 
the reaction tube 14 through the high frequency window. The divided 
reaction products exhibit Faraday shield effects and stabilize plasma 
potentials. 
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x ^ ^r^g^ ^ mm m t zs -t- -r ^ „ 

B?rr^i>— ^K«fc. ^r*rax.rcCl ir^:^^^-r^>^^fS 

Ctft^^ 2 1 fufB ^> — ^l^ K^ti. fufHJSJ^^^Jc^^rfu 10 
^»m^<iS l fH^c^O^I^^S^r^^^X-^^So 

^^r^F^^-r^fSsfcJS 1 ~ 5 <o a ^<oi5rn^ — ^temeo 30 

C o o o 1 J 



[0002] 

[0003] 

t± xc ^ ^ ^ mm £p hi mm ^ ^ ^- < m^^o 
li^r^j^hi -z?m& e^ns o pj n /cmjs ^.f^m ^ n- 1± 

^^m^^a-ar^^-^^x^^a^r^^-r^, c^^fe^o 
[0006] 

Htc@S«^n. Hu^^S^op^ggptc^^X-^^:^^^^ 

[0007] PfsRJS 2 tcfemgO^qg^D cfc a tutE^— 
[0 0 0 8] fft^RJ^ 4 icfHf6^fg0^^ck a tc. tufETS^I 

in . mmmmtco m mm-r ^ mmvm hut-^rz*. mis 
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[0009] m$jg.m 5 iz.mm<r>5£m<r> £~ a tc. tuta^— 

COO 1 O] §S^3S7tcfE^g^fgH^<^>«fc-5 tc. tuta^/^ 
C O O l l } 

m*w\\i i^rcm—mmmm&m i 3 tc^^TM-r 

C0012^l^li±. ICP ^iKO^^X^r.^ ^zstr 
^iflE C i nduct i ve ly coupled plasmaetching system ) 

^mssi^'efe^o ^L-y^-z/ <?mm i o ^jx.^^^^^ i 

1 ^r^ft^. TOX7^>^M 1 1 fciu Ji^MSmM 1 2 t 
"F^P&LfM^ l 3 ^7b^^^c^n^ 0 

coo i 3 ^ -±.m&±mm. i 2 jx.t&m 1 4 t . ^no 
±^a^n 5 hi fr<z>mm-£t\z> 0 sjsi 1 4^ s 

T^m^mm 1 3 1 4 ^ d fps/2^< ^sn/c^i 

^nrt/^o mttm 1 7 1 4 <^F*g@t b&ibj— <o 

JCS^ 1 4 ^S^^tX-Cl/^^o 
COO 1 4] mVtM 1 7 tCtia^^y ^jptf^^XC 5^>- 

1 1 tt^ws\-$-z>2f^ms\^— h 1 8 mmm-g rc-c 
i/^^o aa*M^#» 1 6tci±^^^>-^i 9 i^mzz^mm.^ 

coo 1 5 : i^^mmm 1 3 2 1 a^Kt* e>n 

Tl/^o M^a 1 2 1 tiff^^-^ -y ^ J; *9 ^ D , ^£Q_hM 

coo 1 6 1 sjs^ 1 4 ^^j>aatci±. mjx.t&m 1 4 

1 4 ^F^MaUtcti^ — ;VF^S2 4 j^ISW- ?»nTi/^o 
^»ilT"t±, ^/^^ 1 4 O^Mtcfp^T 4 

C O O 1 7 1 Zi Z/ ^r~-f- 2 3 ti. r^^X^^SSct*^ 

j^itc?^-3-rB&2 Mi-r ^ cfc -5 icff^^rL-ri/^o =i-r^7 

Z/-f~f- 2 3 1 CA^«3&^) 2 3a &±^^JM-f 



COO 1 8 J )\y F^2 4 ti. S^^f^X«fc D ^ 

2 4 a Tb^fcHfl^s^ru mm^. 
10 24 fct. < ti^mmmicom 1 ^^3 1 cop^matc^^ 

Coo 1 9] X7^>^ggi otcti. ^^X^p^^ji. 

^>n. ^-co^^^m^2 7 t±^^is-r — ^^-^Mo- 

g§2 8^LTM^2 1 icsM^nrt^o 
Co 020^ Mtc. x^^^^gii oici±. m^rjvzr 

Zs^r-f- 2 3 ^r^ffi/j^-ti:^ 2 9 ^rt\^m 

20 ©-r^fcfe^nyhn — 3 o Tb^^g^ e>^L"C^^ JfESfj 
#g2 9J±, zn-T^T' Zy^7-~f- 2 3 irJ^^m 1 4 Zl^:mtt%& 

c o o 2 1 ^ mmbmz 9 m >- h 0—5- 3 o ^^>ojg 

H±-So 3>hn-530{±, Si$fs(. 2 2 M>v ^>^7bSfl^ 

30 o 

CO 0 2 2]] ^2t±zi^;l/7>T-f2 3S.a^>-;l/K« 
2 4 ODmmm-F 2E> K> ^ mz (a) i±TOL ^2 (b) 
4i^fJ^^-efe^>o 5^^. n^;U7>x"^2 3tc-z>^^-Cf¥ 

CO 0 2 3]] 33 ZS^~}- 2 3 ii. _h~F7^f«JtC/!^^^ 

r^cTEB^nrcm 1 ^^2^3 1 , 32^. ^ 
*\^&&m^^mmm3 3 tiztm^L^* mimm3 1 ^ 

^««fJ4^^ 23ah ^ tx. ^? 2 3 2 t±^±tU^rJ4^ 

^ 2 3 b t:mm-£n-cis^z> 0 

ao [0 0 2 4] ^1 BLZfm 2 3 1, 3 2(±, Si^^ 1 

tcB§3/4fI-r^J;^{<:ff^$nT^^o ^3 3 

tr^fe-^-cm i /4Mi-r^^a tcff^^n-ci/^o ^- 
-c. 2 o^^tii. m i commit tt--<-c m&>-c < m. 

[0 0 2 5] ^ 3-Y;l/7>7^-^2 3icfel/^T, -0* 

3 3 ic^h f ^>^mm-Br^^^:^z ^ < "T 0 ^WS^ 
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^ -mr£r, %&Wmiffii=?- 2 3 a ^?>3^i&ffiU3^2 3 b \TL^\i^ 
-3 TMW^o C O /c 46 , {1114113 3^SJ^f 1 4 £1>MJ 

^ ^ 1 2 ^^3 1 . 3 2 OD^tn^ 0 ^^Z=m < "T 

^>„ ^2 ^^g^m i cr^mm^tt^-cm^i^^^ 

< 3 tL&.J^m 1 4 ^OggSt^^O-hfiS (Ig 

1 3 1 7b^~F^ (^2#^3 2©5fe^) 3c 

< a ^tO{t^f4^3 3 tC^ott^^ 

[0 0 2 6] — /FF4S2 4 ^C-3^^-Cl¥iZE^^>o 

m 2 Ca) ^7Ts-ri -5 tc. §v-;bKS2 4 ti. ^WJB 

[oo 2 7] ^-i/ — f^ 2 4 commiiLmi±^ M.t&m 1 
issmt^f i 4 tc^^f-r^^jcs^^c^^tn^stg 

fcP&cf^^S^c^fci U=S:^cfc "5 mm^-^ — )\s F 20 

2 4 02>m7j\*\<?2%m L 2 fcfc. ^ — ;l/F^2 4 0j^»P, 
Mix— ;F F^ 2 4 h^St 1 4 <5DFeS&C[s] D iiCrSJCS^/^ 

"C\ ;1/F|g2 4 1 4 ^JbW^-T^^L 3 

Coo 2 81 _hfHf=Dcfc a tc^^c^^L/czn^ ^-2/5? 

mm i oo^^s^-r^o 3c -r\ n^;b7>rt 2 3 
ezVEm^mm-t-^o ^x^a^-m s^o^^^n/c 

9hf^-h2 0^ny^^> 30 
T-v — ^.^^m 1 i^MI?&m^2 6 <^ D m-f ;v~rzy^-r 2. 

3 ^ t L . Z=L^{ )\s~rZ/-7~f- 2 3 cfc 9 5§^^*X 

fcl^tiSJS^ 1 4^^MLT^X^, J!^^^:«^i 
[OO 2 9] =r>^F a — ^ 3 O l±m 1 ^MJtS^M 2 6© 

mmtz ^^i^mmm 2 9 &mmi^. zn^r jvrzy^r-r 2 3 

^i^«rj^2 7 j= omjjttmzsi^. mm 2 2 i±^^zs-r-> 
zil ^ ^ ^ & n^><^i±, s^^ry ^mjj&m%g-gri 

T 7b-^ 2g> ^> /i 3>hD-7 3 0ii|giHg2 9^ 

[OO 3 O] F e R AM^T/^X^{ta?n^ P 
t, Ir, PZT, SBT^^X7fy^"L/i: 



COO 3 1 J cico^^. ^^;l/7>x-i-2 3 crjimmm 3 
3 tt^coj^j^W 1 4 F*gMtct±. ^ t^O^^-y^ 

— Cion sheath) Tb^fl^g^ X^T^O -f" ^ 

^— gpt±X^^>^Ml I £r» --f' )VT Zs y-~f~ 2 3 

rBi^iR]^^^^^ 1 4rt^c®^-r§ 0 7- ^T^sfi^-e 

COO 3 21 n-T;l/7>'T-^2 3 0#MMn-^ c fc^-f'^- 
LTl^x^f-x^^^i^L, HL-y^-zy^ 

CO O 3 31 M^C. jl^|S3 3 ^fe^T, ^-<^_h^7b^ 
~y =f- zs ?'^tfxm<7D$fcWLi± > n^;L/7> -7"^ 2 3 <^_t.5^7b^ 

^T^^-ei^s^ — fc^ociD. ^ntc^-jts-r^^j^w i 

C0 0 3 4] -f ^rz/zs — X^:^:^ < ~r ^> d til^ <±: <9 =i^T 
;l/7>-r^ 2 3 tcfc <9 ^$n/cx>y + > F 'C&^-Y 

^\ i c p 73 ^tc:^ 9 3^ti<.-£ nrcL^r ^-z/mm&^-mi^m 

< , zsL-y^-Z/t? u— F lzzmW-$- Z> 13: if ^ n^C[rI^ -5 

COO 3 51 ^tC. ->-;b FS2 4 Oftffl^r^-T^o 
m^co^^S^f^'mi^ J^fc m l 4 F«gMS.t5#->-;l/ F4£ 2 

F^g2 4i±, ciDcfc ^ tc^-r^s^^^^^^ 

te«^J;»;=i^;l/7>T-^2 3 fd^LTStSfC^-r 

CO O 3 61 f^^-r^, ^ ^1/ F^2 4 cO^TuT&lM^ 

^j^J^^i 4M^Ogg|L 1 TbM^^^ >/-;l/h*i 
2 4 tC^^-T^^^^^c^^^j!^^ l 4 tC^Fm^jg^^ 
^^Jc^7 2 2 a Cm 3 (a) ^?M) A^l^nti:#^S 

t/^o S^IL 1 Tb^^^^^^^/^c^J 2 2 a^^-;l/F^ 
2 4 <>^£7W 1 4 <^>r^tC[Hl *9 1 4 tc^#-r 

^ o -?* LT, ^ — ^F F^g 2 4 comTj^COtiB L 2 ^^Jn^^^ 

t«i 9 ii^^i^w i 4 i<zttm u r^^fc^fmzn 2 2 

-B". ^3 (b) tC^-r^5fefi?U^rm^tC^S5^*fel2 2 a 

CO O 3 71 ^/c. — v'F F^ 2 4 £l£Ocm 1 4 cof^co 
MtSgTS^o Bp-fc, . i>-;l/K-I2 4 <t^^W 1 4 
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COO 3 83 2 at±, ->-;l/Kffi2 4 Jcj; 

D ^^;V7>T-f2 3 ^Ml^Tt" foJ tc 7* Egf^ru ^ U >v b 

j^cm i 4 ^^^^^-^-*± ^>7mm?&mj3ttiPk 

4 p*g®tcf>f3trr sj^js^jc^ 2 2 ^^mmm-m^mf^r 

COO 3 93 3c /c. _bta^O "5 liZli^m L,53~Wt^ *t./cJKJGS 
^/5g.^ 2 2 a ^-^atzfe^rW L. 'C 0 > ^> 7 77 -7*— 

ag>^o -r. ^mmmmco ^.y^zy t?mw 1 ot±, ^: 

£SW 1 4 -f^f-^-r ^ 2 2 a^^-;l/K^2 4 

^ ^- >- ^MIM^C D ^g^lT ^ ^^55fe^c^5 2 2 a ^ 

COO 4 03 JL^_hfH^U/c:«fc ^ tc. ^^SfcOJ^^cJ^tr 

C 1 ) J^c^ 1 4 ^ MiJtc^-;V K^S 2 4 ^SStt, JS^S 
1 4 {^ffitC^^i- ^> 2 2 a 

^r. □^;b7>ft 2 3 ^lUTjlpJ^fp^ T^Kt a J; 
otcU/io Si^«tl2 2 a^grLT^&^W 30 

^ ru ^^^^LTn-r^rvT-T- 2 3 

^>o 3c /c. ^^nfcS^4^2 2 ai±, 777T- 

[00 4 1 ] (2) Z3-r^U7" Zs^-T 2 3 OtiGMA 3 3 ^ 
J5^,tm 1 4 ^mc3S^^X^M«ai§r^^/c^ M^-T 
;V7>rt2 3^jStl 4 W^Uc?£^> "C laia&^-ti:^ <£ 

S^ — ^ (ion sheath) **fl5j5Jcl£ T7" ^ X ^ CO *f- V 

^> 0 ^-u-r. -r^-^o^ — ^ z/-f--r 2 3 077 
r&Hcn^^v^^^ 1 4 ttmi^m^-)- ^> ^ n^;u7>7-T- 
2 3^SMia-s-^j;§^^y$/-x-eiinii$nfc^^y 

£: JxJfe*m l 4 rt^cf^L J; ^ LTV^x^ 

1 4o?^^^^^:s<-r^c: fcA^-e^^o 50 



[0 0 4 2] C3) □^;l/7>Tt2 3W4f 1 |3 3?: 
^ 1 R^2#|g3 1 , 3 2 D ^JxH^W 1 4 ^WStCjfi 

7b^-e^^>o ^LT, □^;l/7>'Tt2 3^^tl 4^. 

mi^Y£-z>-c^W}~£'*±z> -5 u/c/ca6. -^-o^;^;^ 1 4 
Co o 4 33 c.m=.mmmm) js*-f. ^^m^mmiz u 

[OO 4 4] 04J±, ICP Tj^ODZ?^ JC-^OLv *f-Zs*f 

1 ?b ^oi ^ ^- z/^m 1 1 ^1 1 5tcia^$nT^^o iesjj 
^ui3^7^4 3 ^m^. ^>o 

CO 0 4 53 O — ^?'Jn^^^4 3^, r^^cTDffi 4 4 

COO 4 63 o — ^ Un^>^^4 3 i=f^$F6 4 4 i:tH 

4 4 7b^l%gg 2 5 ^r^M_.X^ 1 2 6 tc^ 

t?n, aiTtrBP 4 6 7b^z3^ > ?b7 y ^7 1 "7- 2 3 CDZ&mMZft^ 

2 3 a (c^^nr^^o c:ruc<j:D. ^ i ^M^m^ 

2 6 7b^^-a^§§2 5 — ^? >J Z3 ^ ^ ^ 4 3 ^^L^T 

=3^;b7>f-^- 2 3 tc^^Tb^^nSo 

[0 0 4 7] II 5{ci±, zn ^ ^ l i F*gBP hi 
ffi 4 4 F^^^^r^iS-r^^iS7L 1 5 a^tt^n, 
^iS7L 1 5 a &cfc*;2f^agE;*^— h 4 7 7b^=S:^ ^: 3 tcfS 
fcT?>tT. h 4 7 ^O^iM^L 1 5 a^?> 

CO O 4 83 n-^Ui3^7^4 3^tti^J§P4 6tcti7° 
- U - 4 8 ^isIIS^fc n> ^■(D7°- i ;-4 8tC« 

^e— ^ 4 2 cot±sjjm^ms£-£ nr^—v — 4 9 ^^or^tc 

[ O O 4 9 ] Tap©li^ 1 3 rticti, M^i: U-T^^7rc 
^22 ^m^rT a M3fsj--£r i: UXOf^«^-v <7 5 1 

t-T <^>ru ^©Ht^^ 7 7 5 1 2 8 ^LT/^ 

[00 5 0] H±, iS§P33g:fc£^ff^c^ 

CO^^ZfL- — h 5 2 ^S^^tX-C^^^o 
COO 5 13 ^tc, JitacOcfc ^ iC^^n/cX^^^^ 

mmA oof^^r^-rso ^^^x^— h is, 47 
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fX^@M^g L. /c £: d ^5 1 ^MIZ&«gC 2 6^*9 

n-i'^r^f-^ 2 3 tc^^i&^n, in z/ ~y- 
2 3 D^ig^nfcm^^sjst i 4 &mmis-r?j^ 

[OO 52] ^L^^n>hP — ^ti, ^ 1 

^jV h 5 O t_ T X— V — 4 8 tC[Hp|teSfrf£;&^i^^ 

n^>o 37° — U — 4 8 tc«D — ^'Jn^^^ 4 3 t^S^^ 10 

nrfeD, ; ecD^c@^^nT^?>=i-i';i/7>T-^2 3 

CO 0 5 4] F e R AMUOr/^XiC^g^n^ P 

t, i r, pzt, s b Tmcoum^^-^y ?~Zs X^Tzim 

C O O 5 5 ] Ji^h^, =r-Y Jl^T* Z/-f--T 2 3 3 
— ^ C ion sheath) fc^/aSc^rU X^t*^ Zs<& 

=b§— gpfct^n v^-z/tr-m. 1 i^5^-r;br>'7 : -^2 3^ 

co^^zs-z/ — z^com&ZiZ^ ^^f^J^m 1 4 tcpg^-^. ^ 30 

COO 5 6 ] in ^ )\/~T ZS 2 3 ^^SM^tC cfc ^ -T^f- 

zsz/— ^^ftam^txrcz^^rzs izj&ij&m i 4 (^MMt»L 
^^c^I^SStSc-^^L^o ^<73$aJft:. □^;b7>rt 2 3iS 

coo 5 7] i^_tt Lfcj;^^, ^mmmm^ jz n 

Cl) Ml 5±^c@^L/cD-^U3^^^ 4 3^zi 40 
-Y;b7>rt2 3^g^L, €~^4 2tCTD-^'J3 

^^^4 3 icmmtt^my^isr^—v — a s ^^imts 

-*±. n^;b7>"r-f 2 3%S^1 4^Mt^oT[H®l 
^^r^cfco^Lfco ^-©^m, =i-T;L'7>t^2 3%S 
1 4 -rmiMm. < [aJSfr^-fcir. ^fSf 1 4 F*3 

COO 5 8 ] (2) 4 4 -^r^^r ^ D — ^'Jn^^ 

^ 4 3^ffl^Sci:T*, Ml 5 cor^mmw hi , nz-y^-zs 

^ m i i <7}_Lgi^ ^> <m?^m-7^ hi -j ^- ^ ti^Rim hi ^ so 
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Co o 5 9i - ±L¥Z&mfltemMco =i si/y z/^~~r 2 30 

Ca) , Cb) tC^Vr«fc-5tC. 3-l / ;l'7>T^6 1 ^ 
^St-t-^o t^xi ^^-^ G 1 j^JSW 1 4 ^MlStC 

^^-r mm-m 6 2 ^commwLG 2 tcs^s-r^^i 1 

EttJ^S 2 6 3, 6 4 ^:^-r o Mf^-ftH 6 2 fcfcj^SW 

i 4 ^jsj o->^m^m u -r -^^o^r^w 1 4 tcs^-o -c 
P5§i/4M-r§i;-9^ffM^nTi^o m~ 1 jBLZfm 2 m 

m. 6 3 , 6 4t±, J^S^ 1 4 ^^I®7b^m 1 <7D£gg£?c£t± 

gtr^u. Mf4ii6 2 ^^^^fe^rs^ 1 4^5 
mmm^mm^, mmm e 2 ^^-a-^a^^^:. m 1 & 

O'm 2 6 3 , 6 4«^nj;D t>:-t< L. . J^j^'g 1 

4 ^e-\ox^ ^- >- ^^^^conmm^i^m^r ^ a 

COO 603 3c /c. ^6 (a) . (b) tc^-TJ^atc. 

M^i-^m 7 2 . ^ntcg^^n/cm 1 su-^ 2 ^ 6 
3, 6 4 § 0 ci^cfc^ ^-rnifs^ 1 4 tc^-u 

^-Zs^'^tfZtyQCD mm L h^rfS< C J^i^^ 1 4 

CO O 6 1 ] M^, zzl^C )\y-rzy^f--r^z^ ^rf\^J^fcW 1 

fcf. ^7 Ca) , Cb) tc^-Tcfc^tc^ 

•^T'^^^-^^g^-S l^r^«mU^^8 1 a^^^iti3{gfj^ 
8 l b -TI'S^:^^ t^>fc< L.. -^ti-^rJ^J^m 1 

4 cofrt-m^?n-^ -c^r^^m^^mmm^^ 2 ^ — >-^< 

^•5^ffM-r^o ^ /t. 08 C a ) , Cb) tc^rTJ.^ 

[0062] si. 82 ^j^!^"m i 4 $\.m hi mmm 
4 oD^mmm^mmm]^^- s 1 a , 8 2a*^ ^±temu^ 

^8 lb, 8 2 bfrCfRl^oT^tC^:#<-rSili:T% 

zs tr^j&micommi' — h < c mj^^ i 4 p^mum 

COO 6 3] Z3-r;l/7>^2 3^^ 

1 4 &ci£-^tt/c *3 . 7Vrt2 3©SJ^f 1 4 
nz>m$S.&:^^: < d irtcfc D . ^^rz/^/— z^odz^^ 

ZS h ^^^^^^*M^3S^^c^-j^L.-r^^c 

^-^sj^w i 4 <om^mm^:mmi\z-r^ ^.f^^sm^^ 
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[oo64] - ±.w3^mmmmco^—jv 2 4 cdjb^ 

(a) , Cb) fC^-T^ -3 tc. ->-;l/KS9 1^ ^JGS 
mi 4 O^^^^C^U-TSTa^MtC^o-C^tJFS^z^ 

m 1 1 t^LT^tntfJ; < , I^IO Ca) , 

p^. dCO^ — ;b F-feg 9 2>&^19 (a) Cb) <Di> — K 

^ 9 1 hi [sJ^C. &_Sfc*m 1 4 ^^^^fRj^^UTT^lfi^ 10 

CO O 6 5 3 • _Lf5=S-^S£J^^O=3-r ^1/7" >"^-^- 2 3, 
61, 7 1. 8 1, 8 2^. ^S^*§-a*^ ^ ^ C V D 

^IISl (inductively coupled plasma enhanced CVD syst 
em) maZ^-f&^TcZf^r^^lZL^ DM^^^^S^SS 

r^xM^tc, ^iH^^^s (lcd) ^mmm^-^ 

*y K (TFH) ^: ifo^mm^O^Mi^m^^ ^rt^J^-y^-^^' 

mwjro^zfit^&Dmmmm ccvd) ^tcmwtLr 
Co o 6 6 3 • jim^-mmmm-e-te^ ^.^^f-zs^m 1 1 

^@SU &LJfc*m 1 4 CD^iUtc^oT ra-r ;V7 Zs^-)- 2 
^-T;l/7>r^2 3 KXfMJ^; 1 © 1 4^. t: ^tcjK^S! 

COO 6 73 • _fiia=&^Sfefl5Sgtc43frt« n-OUT'^^-?- 

2 3 £:^J^W l 4 £: comM^-Wij^T^^^mco^^^^r, 

)\s T Zs ^"f- 2 3 £^^»3^J^^r RT^-T tcLTt d: 

< . <r.*-Uc«fcD, ^ x >y ^ > ^ 

C O O 6 8 3 • AzBd^-mft&ftZfm-T? & . 
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